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Intelligent Mapping Recommendation-based Knowledge Graph Instance Construction and
Evolution Method
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1 School of Computer Science,Peking University,Beijing 100871, China
2 Key Laboratory of High Confidence Software Technologies,Ministry of Education, Beijing 100871, China

3 Peking University Information Technology Institute( Tianjin Binhai) , Tianjin 300450, China

Abstract With the development of big data technology,a large amount of heterogeneous data has been generated in various
fields. Constructing knowledge graph is an important means to realize semantic intercommunication of heterogeneous data. It is a
common method to generate instance model by matching structured data with ontology model mapping. However. most of the
existing construction methods require users to manually complete all mapping matching,and the mapping operation is time-consu-
ming and error-prone,unable to perform intelligent matching. In addition, the existing methods do not support incremental up-
dates of the instances. This paper analyzes the existing instance construction methods,and proposes an instance construction and
evolution method based on intelligent mapping recommendation to solve the problem of cumbersome manual mapping. Before
manually mapping by users, the mapping reuse recommendation mechanism performs multilevel similarity calculation,including
element-level similarity,table-level similarity and inter-table propagation similarity, and generates recommendation mapping ac-
cording to the sorting result of matching. In addition, the incremental discovery mechanism can automatically discover redundant
and conflicting instances and generate system background tasks for processing,so as to realize efficient and repeatless import of
instances. Experiments are carried out on Shandong government open dataset and Shenzhen medical emergency dataset. With the
help of the mapping reuse recommendation module, the interaction time is 3~4 times shorter than that of the traditional mode,

and the matching accuracy of field recommendation reaches 98. 1%. In the experiment of incremental discovery mechanism, the
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time required to import 13. 94 million instance nodes and 21. 58 million relationship edges is reduced from 31. 21h to 2. 23h, which

proves the availability and matching accuracy of intelligent mapping reuse recommendation,and improves the efficiency of instance

layer construction and growth.
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recommended by intelligent mapping
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Table 1 Sorted data schema by the number of table matches

0 T1 T2 T3 T4 T5 T6 & I B % E
Schema_4 R4_5 R4_0 R4_7 R4 1 R4_3 5
Schema_2 R2_2 R2_3 R2_9 R2_4 4
Schema_3 R3_1 R3_.9 R3_3 3
Schema_1 R1_0 R1_3 2
Schema_0 RO_5 1
Schema_5 0

3.3 ANZEXLFIBRE

TE TR P A S 1 A e B b, e T RUR R AR 2
RS B 52 R D0, AL 40 7 T 126 DRAIE 2 X IE ) R R BE A
LHEAT S HW S R BEAT e 4 . AR SOy S T A M G
FUTE L A e P RE W S A 7E S, TR AT DUE £ R N A7, 2
J X % R A AT A6 ARG B, U N SR N 58 A BT U
(RIS Iprizep

oI 2.2 TR BT AT AL FE L SE 5% T ORIE T AR R e 8
PRI A B A A A e T 22 S A i BUEOIR T B A A 4K
JE M 22 3T Z2 WSS B R A AL/ 06 R 2 X 2 W A A 4
It S5 R 0 BRA Wt A XS 4B 2 R 8 TR VA 4R AR A B ST R
AR 3CT7 AR A B S 9 5 i A2 2%l 55 R O T R R
NI AR S A — SRR MU B 2 A A — IR R A T B
e 551 ) 22 A BE A ) AN B A DRIE 1 RS A RO 5 SR
AE A %ok 7 B 5 SR S B A 2 R0 G AR A RN L DL DRTE R R OC R
B A 2 SRR A R

HY TR W SR DU b D T g e B A A — o — BRI Ok
UL RO R S BT A0 — % — R OC &R B T P k 4E
P4 I 55 56 7 A 1 S 4810 T R 4 B SO, TR e AR S i A i
e 3C B A5 A BT TR P S SO I R O R s SCT BRI A
ZEH AR S T T B 22 % 22 WS wT R Sk f) J SC of R S 1 A2
B A 1

HEAT W 08 B SCIH B =2 ) Wi S 40 vy 2 iR G Y
B B GE 2 e I I S A AR 8 A A AL B B
3.4 HELINH

B S R R A B AR R S )R R R
EHHT S A B RS A T I AR . B2
O S il i TP B AR BB A2 R SRR P E 2 E A )
IHEG: DA EMARTEE S A & A T4z
X IR B S5 051 A7 TR A L o 2 UK A L A 5 01 e Bk g 5
S ARSI AL AT 55 2 R L RGN wh R S Bl AR S AT
55+ BN R fifp e Ja P8 {5



SRORE B 28« 1 T80 R e S5 41 7 500 0 R 1T 3 S92 401 g ot 5 1 D

147

Ui SR R SR MR 5 S D AL RGO BK
PE P AL B BT SE ) B OG AR Y S g ek L AR AR S R
K5 MR G 1E S b, R AR R SE i) R 5L, X
B TP Y S 091 AT R A L A A S A b 5 S 4
FE AR ST A TET T b 5 S0 A T AT 55 BR R AL A T
AGWasSHH T X AE R R ECR, WidgER
UK B, 2o U A AR L R o SR AR LAY R

TG L E S A S 4R P AR e P S Y R A fE R AT
., WA A B I S 4 A b A EE A S UK s e 5 451
O R P (A O B L A2 S b s SR AT e B A T X A
i F 52 9] 745 A A JH AU B0 1 5% A il (HL IR AU XA I
P 2 51 At T A A R g 39 kL DRI Dl S A R AT RE A T J
AH TR Y 52 S48 RS AR —F 2R IR

LA P S0 AR AR A vP ARG e I 52 491 1Y) 2 s e
A7 5 L, ST A W AR A A S S0 P v e ) e B S BT N A
TR A, R S A B 5 B A T s () S P B R AR R T
EEMBCR . AR IR S MR AR A b A T RS U
B 52490 126 v 2 A7 7 T8 A {EA () B o A S A1) 3 A I e S
91 2 CL A S 491 5 30 0T G I e S5 400 ) A = s e L R 2 S g ke
RG24 vh g g S48 f) A 2 P AL G 2R R B o 5% L U4
B 3 A M F 92 912 o 5 S 4] R i S H R MR v R AR R OF
K HAL SR A AT 55 R R P S — k. ARV K
EL L MHEAT — LK.

IR 55 U7 IR ST ) P AR I A S 401 Y D A B R AT A R
LA P Ay S B R A S TR G PR IE SRR R I R
2R B S 49) J2 TR AT 2 T R ) ) S A2 S 451 iR B S £ 1
o E A SEA]  FR R S B T e A Xk TSI ) B O A7 AR S A
WA SRS 2 5 HEAT A R P E X R 5 (5 E—T
RRANED o 2R S T B S B AT U4 B 3 A e e 5
91 o 35 A5 R W I S B A A B RS B AR A o

5T S N AF TRV 1) 2R A ML L 28 S B IR AR AR 5 B N A
GEAT ML S R 10 22 51 AL A 7 S 91 2 1l 9 B T A s 2
RGBT SO IR T RS TR T T
AT B 3 1 S A P S AR SR A R AT A T TR Y B A S
795 A

4 TEZMEWIE

4.1 TEZE}|M

MRYEA O 8 i S0 B T — A 2 T B e 5 9 1 0
TR R G ARG T HMIRS 2. BIE A a4
BB E O RE 2 RGO 55 2 MR R R B 4 A2
W. K6 HRGTIMEME,

G At )2 R ] MySQL ¢ & B4 42  Dgraph [ 50408 2
M MongoDB SCE I FE (14 TR & A7 A5 X, B o 2 52 e A Ik
S ) 352 BB A R0 5 A% 0 B VR R LR AR SO VR R
B JLARBLE , 43030 O S 9] A= L O 3R 2B B L W 52 R 8 R
P, FEARZE N T BB/ LI R 5 )2 3T Spring
Boot™"*V £ 41, % Fl RESTful X 4% 9 API & i1, M T R &
Tfie s O R T w08 A o8 R TR SRk S R B A G B AL T 4K
S HE 5 A SR J2 S P 4R B 38 B AT Y AR 48 DT, DAAS 4

AR A5 251 2 9 FE 2R 7S 15k 8 e 5 3l e o o L 4 4
SRR AR 5 R ST 32 5 R S R o S B o A PR ) S (A A

MRRE | AGAKE R E |
st | T |
[zosamesnk] [ eEmane |
S L WE AT |
[Zoam] [xFem] [saan ] [HExa]
I G — S L O |
= =2 =
* A AR E B SRR
MySQL DGraph MongoDB

B 6 FGS0 I AR A
Fig. 6 Overall architecture of system implementation
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Table 2 Fields number and names of different domain tables
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Table 3 Field mapping recommendation accuracy for each

domain table
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Table 4 Information of Shandong open-data collection
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Table 5 Experimental results of user interface efficiency
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Table 6 Ambulance dispatching data of Shenzhen emergency

center for 2 years
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Table 7 Experimental results of KG construction upon Shenzhen

emergency ambulance dispatching data
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